The Secretin GPCRs descended from the family of Adhesion GPCRs.
The Adhesion G-protein-coupled receptors (GPCRs) are the most complex gene family among GPCRs with large genomic size, multiple introns, and a fascinating flora of functional domains, though the evolutionary origin of this family has been obscure. Here we studied the evolution of all class B (7tm2)-related genes, including the Adhesion, Secretin, and Methuselah families of GPCRs with a focus on nine genomes. We found that the cnidarian genome of Nematostella vectensis has a remarkably rich set of Adhesion GPCRs with a broad repertoire of N-terminal domains although this genome did not have any Secretin GPCRs. Moreover, the single-celled and colony-forming eukaryotes Monosiga brevicollis and Dictyostelium discoideum contain Adhesion-like GPCRs although these genomes do not have any Secretin GPCRs suggesting that the Adhesion types of GPCRs are the most ancient among class B GPCRs. Phylogenetic analysis found Adhesion group V (that contains GPR133 and GPR144) to be the closest relative to the Secretin family in the Adhesion family. Moreover, Adhesion group V sequences in N. vectensis share the same splice site setup as the Secretin GPCRs. Additionally, one of the most conserved motifs in the entire Secretin family is only found in group V of the Adhesion family. We suggest therefore that the Secretin family of GPCRs could have descended from group V Adhesion GPCRs. We found a set of unique Adhesion-like GPCRs in N. vectensis that have long N-termini containing one Somatomedin B domain each, which is a domain configuration similar to that of a set of Adhesion-like GPCRs found in Branchiostoma floridae. These sequences show slight similarities to Methuselah sequences found in insects. The extended class B GPCRs have a very complex evolutionary history with several species-specific expansions, and we identified at least 31 unique N-terminal domains originating from other protein classes. The overall N-terminal domain structure, however, concurs with the phylogenetic analysis of the transmembrane domains, thus enabling us to track the origin of most of the subgroups.